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Abstract 
 
Mining industry has a major impact over the ambient environment. An important element of pollution is 
represented by mine tailings. The rehabilitation of them can be made with natural or artificial methods. The four mine 
tailings from Căpușu Mare were built during 1968-1985. It were covered by natural grass. In this present study was done 
a vegetation study in 2015, on the tailing pond II, built during 1969-1975, ie after 40 years. Phytopopulation quantitative 
study was accomplished by establishing the following phytopopulation and phytocenotic indices: presence, abundance-
dominance, frequency, species constant, average abundance-dominance. Stationary research was used by using 
planimetric method with the help of a metric frame of 1 square meter. After 40 years of the dump closure, the vegetation 
coverage degree is equal to 82%, and the wooden species occupies approximately 38% of the dump’s surface.The 
conducted floristic inventory reveals the presence of 49 species as follows: 8 tree species, 5 shrub species and 36 
herbaceous species. The average abundance-dominance (ADm) shows that species with the largest coverage of all of 
analysed reports are: in trees Salix alba (18.4), Populus tremula (14.1) and Robinia pseudoacacia (14.5); in shrubs, 
Hippophäe rhamnoides (18.7%), and regarding herbaceous species, Phragmites communis (3.2) and Galium album 
(mollugo). 
Keywords: tailing pond, tailing, vegetation study, phytocenotic indices, phytopopulation indices 
 
 
1. Introduction 
 
Mining industry represents one of the sectors 
of economic activity with a major impact over the 
ambient environment. Besides solid residues, mining 
industry generates liquid and gaseous wastes in in 
impressive quantities. 
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Mining industry in Romania, during its long 
existence, affected in a serious way all environmental 
factors. Before the Revolution from 1989, concerns 
related to land and water affected by mining industry 
rehabilitation were nearly absent. Lately, numerous 
mine tailings from Romania have entered into a 
rehabilitation process. Nevertheless, a significant 
part of them have been abandoned. They have entered 
into a process of natural grassing [4]. 
In Căpușu Mare, Cluj county, was mined iron 
ore, hence resulting four mining dumps, closed in 
1969 (landfill I), 1975 (landfill II), 1981 (landfill III) 
and 1985 (landfill IV). Throughout time, these 
landfills have been the subject of geobotanical 
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research, protosols from Căpuș related research and 
restoration of degraded lands [1, 2, 3, 6] 
Maxim și colab. (2015) [7] have presented a 
vegetation study in the tailing mine I, from Căpușu 
Mare.  The present paper discloses a similar study on 
the tailing dump II, closed 41 years ago. 
 
 
2. Material and Method 
 
For species identification were used 
dichotomous key’s based books. Phytopopulation 
quantitative study was made by establishing the 
following phyto-population and phytocenotic 
indices: presence, abundance-dominance, frequency, 
the species constant, average abundance-dominance. 
Stationary research, through planimetric method 
using a 1 square meter (1 x 1 m) metric frame was 
used [7].  
 The used abundance-dominance scale (Braun-
Blanquet) takes also into account the abundance: 
r = 1-5 specimens, with very low coverage; 
+ = few specimens, low coverage; 
1 = multiple specimens with low coverage or 
few specimens with high specimens; 
2 = a lot of specimens or with a coverage up to 
1/4 of the area; 
3 = coverage up to 1/4-1/2 of the area, 
regardless of the number of specimens; 
4 = coverage up to 1/2-3/4 of the area, 
regardless of the number of specimens; 
5 = coverage exceeding 3/4 of the area, 
regardless of the number of specimens. 
The presence was calculated in percentages 
after the formula P x 100/N, where P represents the 
presence, and N total number of land surveys. The 
obtain values were grouped in 5 classes of presence 
(1-20, 20-40, 40-60, 61-80, 81–100%).  
The average of abundance-dominance 
indicates the average coverage of one species from 
all known land surveys and it is calculated after the 
following formula:  
               ∑ ni x ADi 
ADm = -------------- 
                     N 
In which ni = number of land surveys in which 
species presents class i of AD 
ADi = central value of class i of AD. 
 
3. Results and Discussions 
 
Tailing deposit II functioned for 
approximately 6 years, from 1969 till 1975.  
After 40 years since the tailing deposit was 
closed, the degree of vegetation coverage is 82%, and 
the wooden species occupy around 38% from the 
total surface of the landfill.  
The floristic inventory conducted reveals the 
presence of 49 species as follows: 8 species of trees, 
5 shrubs species and 36 species of herbaceous 
species.  
Tree species are as follows: Betula pendula, 
Salix alba, Populus tremula, Populus alba, Pyrus 
pyraster, Salix fragilis, Robinia pseudoacacia and 
Acer negundo. It was observed the presence of five 
shrub species, respectively Hippophäe rhamnoides, 
Rubus fructicosus, Rosa canina, Crataegus 
monogyna and Salix caprea.  
The herbaceous species on the tailing deposits 
are represented by 36 species: Phragmites communis, 
Festuca sp., Calamagrostis arundinacea subsp. 
Brachytricha (Steud.), Galium album (mollugo), 
Tussilago farfara, Vicia sativa, Cirsium arvense, Poa 
nemoralis, Hypericum perforatum, Trifolium 
pratense, Trifolium montanum, Cichorium intybus, 
Dactylis glomerata, Onobrychis viciifolia, Medicago 
sativa, Achillea milefolium, Lotus corniculatus, 
Plantago lanceolata, Leuchantemum vulgare, 
Kanutia arvensis, Daucus carota, Sonchus arvensis, 
Vicia craca, Stipa pennata, Carex sp., Silene 
vulgaris, Rhianthus angustifolius, Equisetum 
arvense, Papaver rhoeas, Cannabis sativa, Melilotus 
officinalis, Senecio vulgaris, Geranium spp, 
Dianthus carthusianorum, Potentilla reptans, 
Nardus stricta. 
The tree presence variates between 4 and 13 
surveys, from the total 20. Regarding shrubs, the 
presence is equal with 10 at Hippophäe rhamnoides, 
6 at Rubus fructicosus, 4 at Rosa canina, 2 at 
Crataegus monogyna, 2 at Salix caprea. At the 
herbaceous plants, the values of this indicator are 
situated between much broader values, from 12 
(Phragmites communis till 1 (Cannabis sativa and 
Potentilla reptans). 
In table 1, the species were transcribed from 
the raw table in a decreasing order of their presence. 
In trees, Salix alba (P=13), Populus tremula (9), 
Robinia pseudoacacia (8), Betula pendula (8), Acer 
negundo (5), Salix fragilis (5), Pyrus pyraster (4), 
Populus alba (4), and in shrubs, Hippophaë 
rhamnoides (10), Rubus fructicosus (6), Rosa canina 
(4) Crataegus monogyna (2) and Salix caprea (2).  
Regarding herbaceous species, the decreasing 
order was the following: Phragmites communis (12), 
Festuca sp. (9), Calamagrostis arundinacea subsp. 
Brachytricha (Steud.) (8), Galium album (mollugo) 
(8), Tussilago farfara (8), Vicia sativa (8), Cirsium 
arvense (7), Poa nemoralis (7), Hypericum 
perforatum (7), Trifolium pratense (6), Trifolium 
montanum (6), Cichorium intybus (6), Dactylis 
glomerata (6), Onobrychis viciifolia (6), Medicago 
sativa (6), Achillea milefolium (6), Lotus 
corniculatus (6), Plantago lanceolata (6), 
Leuchantemum vulgare (5), Kanutia arvensis (5), 
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Daucus carota (5), Sonchus arvensis (5), Vicia craca 
(4), Stipa pennata (4), Carex sp. (4), Silene vulgaris 
(3), Rhianthus angustifolius (3), Melilotus officinalis 
(3), Senecio vulgaris (3), Geranium spp (3), Dianthus 
carthusianorum (3), Nardus stricta (3) Equisetum 
arvense (3), Papaver rhoeas (2), Potentilla reptans 
(1),  Cannabis sativa (1). Species frequencies, the 
classes of presence and abundance and the average 
abundance-dominance, can be observed in Table 2.  
Regarding tree species, the most prevalent 
species was Salix alba,  with a frequency of  65%, 
followed by Populus tremula  with 45%, Betula 
pendula and Robinia pseudoacacia with 40%, Salix 
fragilis and Acer negundo with 25%, Pyrus pyraster 
and Populus alba each with 20%.  
One species falls in class V of presence (Salix 
alba), one falls within the class IV of presence 
(Populus tremula), four falls under class III - Robinia 
pseudoacacia,  
Betula pendula,  
Salix fragilis,  
Acer negund),  
and the other two (Pyrus pyraster and Populus alba 
), in class II of presence. 
Shrubs can be found in 50% from the total 
number of surveys in Hippophäe rhamnoides, 30% at 
Rubus fructicosus, 20% at Rosa canina, 10 % at 
Crataegus monogyna and 10 % at Salix caprea, and 
in terms of class presence, Hippophäe rhamnoides 
falls under class IV, while Rubus fructicosus falls 
under class III, Rosa canina, Crataegus monogyna 
and Salix caprea falls under class II of presence. 
The most widespread herbaceous species in 
sterile dumps II from Căpușu Mare (1969-1975) is 
Phragmites communis with a presence equal with 
60% from the total number of surveys, followed by: 
 Festuca sp. with 45%,  
 Calamagrostis arundinacea subsp. 
Brachytricha (Steud.) with 40%,  
 Galium album (mollugo) with 40%,  
 Tussilago farfara with 40%,  
 Vicia sativa with 40%,  
 Cirsium arvense with 35%,  
 Poa nemoralis with 35%,  
 Hypericum perforatum with 35%,  
 Trifolium pratense cu 30%,  
 Trifolium montanum cu 30% ,  
 Cichorium intybus cu 30%,  
 Dactylis glomerata with 30%,  
 Onobrychis viciifolia with 30%,  
 Medicago sativa with 30%,  
 Achillea milefolium with 30%,  
 Lotus corniculatus with 30%,  
 Plantago lanceolata with 30%,  
 Leuchantemum vulgare with 25%,  
 Kanutia arvensis with 25%,  
 Daucus carota with 25%,  
 Sonchus arvensis with 25%,  
 Vicia craca with 20%, 
 Stipa pennata with 20%,  
 Carex sp. with 20%,  
 Silene vulgaris with 15%,  
 Rhianthus angustifolius 15%,  
 Melilotus officinalis 15%,  
 Senecio vulgaris 15%,  
 Geranium spp. 15%,  
 Dianthus carthusianorum 15%,  
 Nardus stricta 15%,  
 Equisetum arvense 15%,  
 Papaver rhoeas 10%,  
 Potentilla reptans 5% and 
 Cannabis sativa 5%. 
 
Regarding the classes of presence, from the 
total of 36 herbaceous species, two falls under class 
IV (Phragmites communis şi Festuca sp.), 20 in 
class III (Calamagrostis arundinacea subsp. 
Brachytricha (Steud.),  
 Galium album (mollugo),  
 Tussilago farfara,  
 Vicia sativa,  
 Cirsium arvense,  
 Poa nemoralis,  
 Hypericum perforatum,  
 Trifolium pratense,  
 Trifolium montanum,  
 Cichorium intybus,  
 Dactylis glomerata,  
 Onobrychis viciifolia,  
 Medicago sativa,  
 Achillea milefolium,  
 Lotus corniculatus,  
 Plantago lanceolata,  
 Leuchantemum vulgare,  
 Kanutia arvensis,  
 Daucus carota, Sonchus arvensis),  
 12 in class II (Vicia craca,  
 Stipa pennata,  
 Carex sp.,  
 Silene vulgaris,  
 Rhianthus  
 angustifolius,  
 Melilotus officinalis,  
 Senecio vulgaris,  
 Geranium spp.,  
 Dianthus carthusianorum,  
 Equisetum arvense,  
 Nardus stricta, Papaver rhoeas), 
 two in class I  (Potentilla reptans, Cannabis 
sativa). 
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Table 1.  Table of presence of identified vegetable species on the TAILING DEPOSIT II (1969-1975) from Căpușu Mare, Cluj County, in the year 2015 
 
Species Survey no. Presence 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20  
Trees 
Salix alba - 2 - - 3 4 1 - - 3 2 2 3 - 3 3 - 2 1 3 13 
Populus tremula 2 - - 4 3 - - 2 3 - - - 3 2 - 2 - 3 - - 9 
Robinia pseudoacacia 4 - 4 - - - 3 - - 3 - 2 3 2 - - 2 - - - 8 
Betula pendula - 2 - - 2 - - 2 - + 3 - - - 2 2 - - - 3 8 
Acer negundo - - 2 - - 2 - - - 1 - - - - - - 2 - 2 - 5 
Salix fragilis - 1 - - - - - - 2 - - - - 2 - - 2 2 - - 5 
Pyrus pyraster - - - - - - 3 - 2 - - - - - 3 - 2 - - - 4 
Populus alba - - - - 2 - - - 3 - - - - 2 - - - - 1 - 4 
Shrubs 
Hippophaë rhamnoides 3 - 2 - - 3 - - - 3 4 2 3 2 - 4 - 3 - - 10 
Rubus fructicosus - - 1 1 - - - 1 2 - - - - - 1 - - - - 2 6 
Rosa canina 3 - - - - 2 - - - - - - - - - - - 2 - 3 4 
Crataegus monogyna - 2 - - 1 - - - - - - - - - - - - - - - 2 
Salix caprea - - - - - - 1 - - - 1 - - - - - - - - - 2 
Herbaceous plants 
Phragmites communis - 1 - 1 + - 2 2 + + - 1 - + - - - + 1 1 12 
Festuca sp. - - r - - - 2 2 - + + +  - + r - + - - 9 
Calamagrostis arundinacea subsp. Brachytricha 
(Steud.) 
- - r r - - - 2 - 1 1 - - + - - - + + - 8 
Galium album (mollugo) - - 1 - - 2 - 2 + - 1 - - - + - + + - - 8 
Tussilago farfara - - r - + - + + r - - 1 - - - - - 1 r - 8 
Vicia sativa - - - - - - - 1 + - + 1 2 - 1 1 - + - - 8 
Cirsium arvense r - + - - - - + - - + - - - r - + - + - 7 
Poa nemoralis - - - - + r - r 1 r - - + + - - - - - - 7 
Hypericum perforatum - - - - + 1 - - - - 1 - - + + + - + - - 7 
Trifolium pratense - - - + + + - 1 - - 1 + - - - - - - - - 6 
Trifolium montanum - + - - - - r - - - - r - + - 1 - - - + 6 
Cichorium intybus - - - - - - r + r - - + - + - - - - + - 6 
Dactylis glomerata  - - 2 1 - - - r - - - 1 r - + - - - - - 6 
Onobrychis viciifolia - - - - - r r - - - - r - - r - + - - + 6 
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Medicago sativa - - - 1 1 - - 1 - + - + - - - - - + - - 6 
Achillea milefolium - - - - - + - r + - r - + - r - - - - - 6 
Lotus corniculatus - - r - r r + - - - + - - - - - r - - - 6 
Plantago lanceolata - - - - - + - - r - + - + - - - + r - - 6 
Leuchantemum vulgare - + - - - - + - - - r - + + - - - - - - 5 
Kanutia arvensis - - - - - - - - + - 1 + - - - 1 - - + - 5 
Daucus carota - - + - r - - - r - + - - - - - r - - - 5 
Sonchus arvensis - + + - r - 1 - - - - - - - r - - - - - 5 
Vicia craca - - - - + r - + + - - - - - - - - - - - 4 
Stipa pennata - - - - - - - 1 - - + + - - - - 1 - - - 4 
Carex sp. - - - - - - - - - - + - - - + r - r - - 4 
Silene vulgaris - - r - - - r + - - - - - - - - - - - - 3 
Rhianthus angustifolius - - - - - - - - + r - - - - - - - - + - 3 
Melilotus officinalis 1 - 1 - - + - - - - - - - - - - - - - - 3 
Dianthus carthusianorum + - + - - - + - - - - - - - - - - - - - 3 
Senecio vulgaris r - + - - 1 - - - - - - - - - - - - - - 3 
Geranium spp. - - - - - - - - - - - - - 1 - 1 - - 1 - 3 
Nardus stricta - - - 1 - + - - - 1 - - - - - - - - - - 3 
Equisetum arvense - - - r - - - + - - - r - - - - - - - - 3 
Papaver rhoeas - - - - - - - - - - - - r - r - - - - - 2 
Potentilla reptans - - - + - - - - - - - - - - - - - - - - 1 
Cannabis sativa - - - - - + - - - - - - - - - - - - - - 1 
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Table 2. Frequency, class presence and average abundance-dominance of vegetable species on the TAILING 
DEPOSIT II (1969-1975), from Căpușu Mare, Cluj County, in the year 2015 
Species Frequency 
(%) 
Classes of 
presence (c.) 
Average abundance-
dominance (ADm) 
Trees    
Salix alba 65 V 18.4 
Populus tremula 45 IV 14.1 
Robinia pseudoacacia 40 III 14.5 
Betula pendula 40 III 8.1 
Acer negundo 25 III 3.7 
Salix fragilis 25 III 3.7 
Pyrus pyraster 20 II 5.5 
Populus alba 20 II 3.9 
Shrubs    
Hippophaë rhamnoides 50 IV 18.7 
Rubus fructicosus 30 III 2.8 
Rosa canina 20 II 2.5 
Crataegus monogyna 10 II 1.1 
Salix caprea 10 II 0.55 
Herbaceous plants    
Phragmites communis 60 IV 3.2 
Festuca sp. 45 IV 1.8 
Calamagrostis arundinacea subsp. 
Brachytricha (Steud.) 
40 III 1.5 
Galium album (mollugo) 40 III 2.3 
Tussilago farfara 40 III 0.6 
Vicia sativa 40 III 1.1 
Cirsium arvense 35 III 0.1 
Poa nemoralis 35 III 0.09 
Hypericum perforatum 35 III 0.6 
Trifolium pratense 30 III 0.6 
Trifolium montanum 30 III 0.3 
Cichorium intybus 30 III 0.1 
Dactylis glomerata  30 III 1.4 
Onobrychis viciifolia 30 III 0.66 
Medicago sativa 30 III 0.9 
Achillea milefolium 30 III 0.09 
Lotus corniculatus 30 III 0.06 
Plantago lanceolata 30 III 0.1 
Leuchantemum vulgare 25 III 0.1 
Kanutia arvensis 25 III 0.6 
Daucus carota 25 III 0.5 
Sonchus arvensis 25 III 0.3 
Vicia craca 20 II 0.08 
Stipa pennata 20 II 0.6 
Carex sp. 20 II 0.06 
Silene vulgaris 15 II 0.03 
Rhianthus angustifolius 15 II 0.05 
Melilotus officinalis 15 II 0.5 
Senecio vulgaris 15 II 0.08 
Geranium spp. 15 II 0.3 
Dianthus carthusianorum 15 II 0.2 
Equisetum arvense 15 II 0.3 
Nardus stricta 15 II 0.03 
Papaver rhoeas 10 II 0.002 
Potentilla reptans 5 I 0.02 
Cannabis sativa 5 I 0.02 
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The average abundance-dominance (ADm) 
indicates that species with the broadest coverage 
form the all analysed surveys are: in tree species, 
Salix alba (18.4), Populus tremula (14.1) and 
Robinia pseudoacacia (14.5); in shrubs, Hippophäe 
rhamnoides (18.7%), and at herbaceous plants, 
Phragmites communis (3.2) and Galium album 
(mollugo) – 2.3. 
The tailing deposit I that functioned during the 
period 1962-1969, in Căpușu Mare, has a lower 
floristic richness (33 vascular species), as compared 
to the landfill II (1969-1975) that records 49 vascular 
species [5]. The explanation of lower floristic 
diversity in the landfill I consists in the fact that the 
coverage degree with wooden species is higher 
(56%), compared to landfill II (38%). The coverage 
degree with vegetation is also lower in landfill II 
(82%), compared to landfill I (87%).  
 
4. Conclusions 
 
After 40 years of the dump closure, the 
vegetation coverage degree is equal to 82%, and the 
wooden species occupies approximately 38% of the 
dump’s surface. 
The conducted floristic inventory reveals the 
presence of 49 species as follows: 8 tree species, 5 
shrub species and 36 herbaceous species.  
Tree species are represented by: Betula 
pendula, Salix alba, Populus tremula, Populus alba, 
Pyrus pyraster, Salix fragilis, Robinia pseudoacacia 
and Acer negundo. We have found the presence of 
five species of shrubs, respectively Hippophäe 
rhamnoides, Rubus fructicosus, Rosa canina, 
Crataegus monogyna and Salix caprea.  
Herbaceous vegetation on tailing mines is 
represented by 36 species, from which, the most 
widespread are Phragmites communis, Festuca sp. and 
Calamagrostis arundinacea subsp. Brachytricha 
(Steud.). 
The average abundance-dominance (ADm) 
shows that species with the largest coverage of all of 
analysed reports are: in trees Salix alba (18.4), 
Populus tremula (14.1) and Robinia pseudoacacia 
(14.5); in shrubs, Hippophäe rhamnoides (18.7%), 
and regarding herbaceous species, Phragmites 
communis (3.2) and Galium album (mollugo). 
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